However, little is known of its mechanism of neurotoxic action as well as the comparative evaluation of the morphological lesions after identical exposure in developing and adult brain. The present study was aimed to examine the ultrastructural changes in the cerebellum of Cd exposed weaned and adult rats to highlight the nature of morphological changes in relation to the timing of chemical insult and to provide clues to the understanding of the mechanism of Cd induced neurotoxicity.
Twenty weaned (45-50 g; 21 days) and 20 adult (200-230 g; 90 days) male Wistar rats of Industrial Toxicology Research Centre animal house were randomly divided into groups of 10 rats each and maintained under standard laboratory conditions. One group each from weaned and adult rats served as controls while the other was given 100 ppm cadmium as cadmium acetate in drinking water. The dose was selected on the basis of an earlier report."
After 120 days the rats were sacrificed by perfusion fixation carried out under ether anaesthesia. Perfusion was carried out for 20 minutes with 2.5% glutaraldehyde in phosphate buffer (0.1 M, pH 7.4). After excising the cerebellar region of the brain one half was processed for electron microscopic studies° and the other for routine paraffin sectioning and hematoxylin eosin staining.
The administration of cadmium (100 ppm) in drinking water to growing rats from 21 days of life for 120 days consistantly induced lesions in the cerebellar cortex. Purkinje cells at places were found to be disintegrated with pyknotic nuclei, eosinophilic cytoplasm and dissolution of cellular membranes (Fig. 1) . The blood vessels, however, appeared normal. The leptomeninges and deep cerebellar nuclei were spared.
The most prominent changes were demonstrated in the Purkinje cells of rats exposed to cadmium since 21 days of age. Degenerative changes were noted in the Purkinje cell soma and dendrites. The nuclei were eccentric and some displayed slight clumping of chromatin. Mitochondria were swollen and vacuolated and in a few there was complete loss of cristae. Swollen mitochondria were also observed in the dendrites of Purkinje cells. These cells also showed distended Golgi apparatus and endoplasmic reticulum (Figs. 2 and 3) . No morphological changes were noticed in the brain of cadmium exposed adult rats. A noteworthy point in the present study is that the pathological changes in the cerebellum of cadmium exposed weaned rats were characterised by degenerative changes in the Purkinje cells only. Damage to the endothelial cells of capillaries and hemorrhagic suffusions were not observed. These findings are contrary to several reports showing that the pathological changes in cadmium exposed animals are characterised by hemorrhages and changes in the endothelial cells of capillary bed in various regions of central and peripheral nervous system.3,4) The absence of such lesions in the present experiment may be explained on the basis of the report showing that the hemorrhagic and endothelial lesions in the nervous system are caused by cadmium in the developing brain because the endothelial cells are not fully matured. It has been suggested that thin or incomplete basement membrane of cerebral capillaries in immature animals may make the blood vessels more vulnerable to the toxic effect of cadmium. The resistance of animal brain to the toxic effects of cadmium develops with cessation of intense capillary sprouting, rapid thickening of the basement membrane and completion of a continuous astrocytic end feed covering:0 However, it is not clear whether vulnerability of immature capillaries is related to their structure or physiological peculiarities. It is, however, indicated that the location of Cd-induced alterations depends on the age of the animal at which exposure to cadmium occurs.
Another factor is that the effect of cadmium on the nervous system may not be mediated through the changes in the vasculature but cadmium may exert direct toxic effect on the Purkinje cells to produce degenerative changes. Direct toxic effects of cadmium on the cerebellar cells in tissue culture has also been reported.8) It is, therefore, concluded that Cd has direct toxic effect on the Purkinje cells where the most vulnerable organelle appears to be mitochondria. Furthermore, the nature of pathological changes has a definite correlation with the age at which the exposure occurs. et ai. 
